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Lunar Precursor Robotic Proaram: 



Raymond French 
Mark Nall 



NASA Lunar Exploration Activities: 
The Themes 
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Courtesy Cornell University/Smithsonian Institution 
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Offer unique, cold, dark craters Data obtained during northern 

summer (maximum sunlight) 
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Lunar Exploration Architecture: 
Precursor Robotic Program 
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LRO/LCROSS (Launch in 2008) 

Notional Medium Lander at potential 
Outpost site (Launch in 201 1 or 2012) 

Notional Small Satellite for communications 
demo (Launch in 201 1 or 2012) 



Lunar Precursor Robotic Program: 
The First Missions 






Preliminary Design Review: August 2006 
(Completed) 

Critical Design Review: February 2007 

Launch: October 2008 (co-manifested 
with LRO) 




LRO Mission Summary 

Managed by the Goddard Space Flight Center 
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and environments at the Moon’s 
polar regions 

High spatial resolution assessment of the Moon’s surface addressing 
elemental composition, mineralogy, and regolith characteristics 




The LRO Instrument Suite: 

Supporting Exploration Data Needs 
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LCROSS Mission Summary 

Managed by the Ames Research Center 
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Measure the extended OH exosphere 
Characterize the lunar regolith within the ejecta plume 
Shepard becomes a second impactor, targeting an 
area near the first impactor 






The Future? 

A Notional Lander Mission 
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And Beyond? 

A Notional Small Satellite Mission 





o 

c o 
b -g ^ 

£ o ' 
1 >, » 
Q-g.ro 

"S » 

N J= 
1= o _ro 

b t o 

CO o w 
CO CO -O 

00 -^ 

x 3 § 

ffl-° o 
« X5 E 
l: J5 >> 

E O TO 

~ o>E 

#g* 

O CsJ 0 

(/) I to 

m O Q. 

X o (o 
Q t- o 


_q 
0 S 

«*— » L-L 

= to 
0 o 

CO >> 

0 J3 

S' £ 

0 


0 

0 c 
1- o 
0 

0 0 
3 o 

ro | = 

O t -£ 

-I E g 
o 8 E 


0 +s 
E ^ 

E © 

b o 
O 0 
O CL 


-■ £ o 
o 8 c 

r « E 

ir O c 
O o C 
0- 0 
CL ;> O 
=5 ° -n 

w “ 0 
LL TO 0 
(V 0 0 

LL - O _Q 
>* c «- 

§ 000 
> W 
^ 0 
CM < —I 


0 0 

m >> 
0 0 

2.1 

TO 0 
0 D) 


0 s_ 
0 0 

S C 

Q- 3 
CO _l 


Cl 

0 

CC' 0 

— V 2, 

0 .lS 

0 Q_ 0 
-4— » ^ C 

il-B 

8- J 

O^CL 

Is:- 

^ o o> 

£= O C 

ill 

0 0^ 

pH 

— -i— < s — 

O) =3 J- 
0 0 O 

E C -S 

Z g E 
0 .2 0 
to -g c 
0.2 0 
*-0 0) 
O 0 -r, 

.2 0 TO 

■ti 1: c 

0 o 

0 "5) o 
._!_ .S 5 0 

CD I CO 


High resolution secondary ion mass spectroscopy chemical mapping 

Lofted dust characterization 

Lunar exosphere composition and evolution 

VLF radio astronomy demonstration 




And Then What? 

Potential Robotic Field Test and Verification 
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Surface Operations 

Robotic Assembly 

Robotic Emplacement of Equipment 
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The Vision for Space Exploration paves a path for human return to 
the Moon, exploration of Mars and beyond... but robots have and 
will go there first! 



